ABSTRACT.-Botrychium alaskense W. H. Wagner & J. R. Grant is described as a new species from the interior of Alaska. It is an allotetraploid of B. lunaria (L.) Sw. 2 B. lanceolatum (S.G. Gmel.) Å ngstr., the same species parentage that gave rise to the morphologically and isozymically distinct B. pinnatum H. St. John.
Trophophore stalk 3-10 mm long, up to 2 times the length of the trophophore rachis; lamina bright green, leathery, oblong-deltate, 1-pinnate, up to 6 cm long and wide; pinnae up to 6 pairs, horizontal to slightly ascending, approximate to distant, the basal and supra-basal pair not or slightly more distant than the supra-basal and 3rd pairs, the basal pinnae equal to or slightly longer than the supra-basal pair, broadly lanceolate to broadly trullate, unlobed (small plants) to deeply lobed (large plants), with up to 5, narrowly oblong pairs of lobes, these up to 10 mm long, 3 mm wide, asymmetrically truncate, broadly (2-3 mm) attached and confluent to the rachis, shallowly concave at the basiscopic base; lobe tips irregularly crenate-dentate. Sporophore 2-pinnate, with 3 major branches. Chromosomes evidently tetraploid.
PARATYPES Herbarium records from western Alaska and Siberia may also represent Botrychium alaskense, but require further study to confirm their identity. The new species may be distinguished from its closest relatives by the following key:
1. Trophophore deltate; sporophore stalk 1/3-1/4 as long as the sporophore; pinna pairs 3 or 4; basal pinna pair 22 as wide as the adjacent pinna pair; basiscopic pinna margin straight to slightly concave and upswept . From plants analyzed using enzyme electrophoresis, it was determined that B. alaskense is an allotetraploid of B. lunaria 2 B. lanceolatum (D. Farrar, pers. comm.). That would not be a particular surprise, except that B. pinnatum has the same parentage. Farrar's preliminary results indicate that B. alaskense may have arisen through hybridization between B. lanceolatum 2 Eurasian B. lunaria, whereas B. pinnatum originated as B. lanceolatum 2 American B. lunaria.
Most of the localities where moonworts have been found in interior Alaska include Botrychium alaskense; the others observed to date have only B. lunaria and/or B. minganense. All sites with B. alaskense studied by one or both of us are in open, non-forested areas. They include revegetating sandbars along the Salcha River, a mowed field or lawn ca. 30 years old along the Parks Highway, and roadsides along the Richardson Highway.
The immediate vicinity of Fairbanks has produced seven species: B. alaskense, B. lanceolatum, B. lunaria, B. minganense Victorin, B. multifidum, B. pinnatum, and a new species, B. yaaxudakeit Stensvold & Farrar. A possible eighth species with affinities to B. alaskense may be another undescribed species that is currently being investigated by the junior author. As presently known, the Fairbanks area has the largest number of species of Botrychium in Alaska. The most common are B. lunaria and B. minganense, and the least common is B. multifidum. Botrychium lunaria was the only species in several localities, while B. minganense appeared as the only species in one locality. B. lunaria and B. minganense grew together in all localities except the foregoing. B. alaskense, B. lunaria, B. minganense, and B. lanceolatum were found growing together in three localities, and all seven species were found growing together in one locality.
In three of the sites, the individuals of B. alaskense are estimated at well over 200. The plants are obvious because of their unusually large size, characteristic trophophore shape, and shining, bright green color. Growing with B. alaskense are young woody plants or herbs. Associated woody plants include Arctostaphylos uva-ursi, Betula neoalaskana, Picea glauca, Populus balsamifera, P. tremuloides, Rosa acicularis, Rubus idaeus, Salix alaxensis, S. bebbiana, Shepherdia canadensis, and Vaccinium uliginosum. The most prominent associated herbs that can be used as indicators of moonwort sites, even when B. alaskense is absent include Taraxacum officinale, Fragaria virginiana, Potentilla norvegica, Cornus canadensis, and Galium boreale. Particularly, the presence of strawberries nearly always indicates the presence of moonworts.
Botrychium alaskense always grows in somewhat recently disturbed areas. In naturally disturbed sites, it is found on re-vegetating sandbars and along new oxbow lakes. In man-induced disturbances, populations are found in abundance growing in weedy, infrequently-mowed fields or lawns, or in the ditches and associated edges of the major highways of the interior of Alaska.
The phenology of B. alaskense is intermediate between B. lunaria and B. lanceolatum. Botrychium lunaria sporulates first and is completely finished before the sporangia of B. lanceolatum have begun to ripen. Botrychium alaskense sheds its spores after B. lunaria has finished and before those of B. lanceolatum.
